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The periodontal ligament (PDL) is a specialized fi-
brous connective tissue that functions as a splinting and
supporting tissue for teeth and as a shock-absorber for
forces exerting strain on the teeth. The purpose of the
present study is to clarify the response of extracellular
matrix molecules of the PDL to mechanical stress ex-
erted by occlusal forces. Human periodontal ligament
fibroblasts (HPLF ) were used and mechanical stress
(monoaxial stretching ) was applied for 7 days, and
HPLF cultured without stretching were used for con-
trols. The mRNA expression and localization of fibrillin
-1 and versican in the HPLF were examined by quanti-
tative RT-PCR and immunohistochemically, respec-
tively. The expression of fibrillin-1 and versican mRNA
increased 3.6 and 6.8 times, respectively in the stretch
group over those of the control group. Especially, the
mRNA expression of the V1 isoform, lacking the GAG
-α domain, was considerably increased in the stretch
group. Immunohistochemical staining for fibrillin-1 in-
dicated that HPLF under stretching showed a mesh-like
staining, which increased the stained area and intensity
and converged perpendicular to the stretching direction.
Staining of versican was observed to be very similar to
fibrillin-1, and the staining was more intense than that
of the control group. These results indicate that me-
chanical stress may be involved in remodeling and
maintaining PDL via regulation of the expression and
assembly of fibrillin-1 and versican.
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